Ry

gy aFserr (JP)

a» ABIERHEAR O

(1) TR BN DEES

FHEAF5—87760

(43)ABEH T 54E(1999)11 4265

SDInt.CL* HrEgERE  FREESS F1 L ir. e {50
HO1H 13/00 C 7250—BG
13/52 E 423550
FHEMR ek ERAONI(E 2 )
(21) &S HEEEA—26276 (TIHERA. 000006220
3w e
(Z2) HiEH sERg 448019923 4 B22H BTSSR 8 TE 8 Bk 2
(TOBRE mHI F
HER S 74l A~ RR e o
5101
(DERE TR 8B
HEESMATREN 2 TEI3EHISE B
B3 8=s
(A At bR EE
(58) [BEOAHR] BEXAvF
67 [EH] 30
[BE] A v FRESIIRT, BEFORBITXL-

T WEEETFAY— LDF v DIy —OWEE BB
A k- TEBIIRT S,

[HERx]  WENER 3 0 O FEICTERER 3 24T 5N
THESN—FH2 9TH- T, BUBHER3 ZOTMH
I L In ko TEVENEET 58S 8 #5RET
5,

e

)

%/ﬁ

\

BN \\7\\?\\\{\\\\

3!1 )3{233 ) 31t:|l
7 7 31a

|
MS-ANAS0009763



' I .

(2 EHHMTES 87760
(B RYEH RO¥H] [BFE ]
[BARIFE1) FEHHBOTEICEEASBRENLS 5 HAR
PSSR, STHESOTHICHUEITK DR 7 Foprtr Iy
BT T A BRMEEE L THIBEAT v F. 29 5 04—
(S o R B /xR A ) 30 TIEER
(1) AFEEFERLEYFAY~LAOD O 31 G i
= DIEFEHE. 32 GILE 3
(B 2] Zs o EMORETFRE. 33 HWLERE L TEARENELT 2HERN
[E93) feskmdoii¥iEmE.
[E91] 2]

30

N SRS
7 1 31q

N

MS-ANAS0009764



. /A

(B

(£ EOBHLHRRA]
[0001]

[E% FOFHSE]

EERL, BEAT v FIMT20THD, KT, T/5—EADAHRONT
LEHZEAS TR LR Lo TESRNEREE LM TEL LS T LABER A
v FIEHTHLOTES.

[0002)

[fiEsde D HeHE]

PROLTE T )T ERERS > THETA, B3 X%/ SR 0oEER
THD, HIRTI/N—ER L OTRE 2 O S HAEHIER 3 21 FH~
BEN. LT, ERHHEMEI O FHES SATHBAERI N TAEHRL =L
B4 EEES ERRBY LY S, X, HEEH 2 OTEMICI BB
LB TSR 6 Ak 4 BRENTEY, BO. HEEHEA6 OFHEL. o
IER 2 2FTRLEW L EFITEAMEMENE S O FMIEL D LAl . ST
%2@&@%?&?6:&&&0,ﬁﬁﬁ%smﬁﬁ%ﬁ%tﬁh.m%ﬁﬁﬁ
MENTRLUTERS CERINTWARBAY - OFEEST, 70427
BT XIS,

[0003]

Wi, AR 2 ORTECITE ZMERTFUS. TTEER 2 SRR 3 DM T

Hicdk D EL., AIRCERNHEOS ARENBRENB D Xick s,

[0004]
[BERVFRL &S &5 WA

LFRCHERB D TN HE A L -ETENER 2 2FT@ TN, BAENT 2 O FRIICER T
SNTWHHEETH B AEIREMN 6 V5 5 KRERTNTHIERRNY — > O/
EHRAT, TAXTE. BLT. MARBERERTS 20X DREED
BIMEESVHEREIND. M- T, BI7—HA L RBcEEnt > - T 708%
RERTETTHLT, BN, EFH5~LBOF v S5 —OERBEES
DEETHARI Y FO—-93 T L&k,

(0005]

EBEEE—-B87760

MS-ANAS0009765



ot

e

{4
FIT, Ay FRAEKICRT, BEFORBICLD, HAEETA S~ LD

Fy Sy —OHEEERIEI POV TEBLIRTEADIRRES DA
ERIHEENEL T DHOTH Y., FERRPBELEMRTE I LEHOLT

%,
[6008]
(BREE % BRI T B OFE]
FEE LRENEERT D ADICREE SN bOTED, THHOFEE
TS AR AR E FU SN —HAUTR T, BB MO TR LEIC L D
EAT T A BRMEER L THDRER A v FERHTELOTH B,
(00071
{#EH]
FERETTEHBOTHCEESN THAEENTH 2 TEHERO TR HEICH
LIk » CERAMIEAMESEL T 5 BENEEELTVLA0T. FAE. &%
BORA wFEEFAY L0 -5 HELTHNTNS L EIZHE, #F
FHEBROAA v FOTBRENET B, £OMEH OB > T A
AOTFEICERL TV 3RS RN BRGERENELL, Ko T, HENET
Edas FO—-S5ESOEER I EMT. i<L T, RYFHF—LDF v
5y & — DN EREEORBICEBEICI hO—LEN B,
(000 8]
e
BUF. ABRO—SHAPR 1 RUE 2 - THRTS. M. BHoKSL
. BEEARICETAMELFARICHBEL, HRRSRA—-FEERLIb0ET
5, B1RI>hO—51 0%RL, 5—7N1 1 #ALTEFA~LH (2
FHT) CERETND. 3P0 1 00 LHED+FF—1 2, BELO
FrShy—% P FEGCBBERELOTHS, HMO19, 203 RUH—
F—THBD,
[o009]
M2 AR Is Fo—9 1 0BT SR TS +FBF—1 20T /4K 2 9

RS TERTHS S, M, COEMATR+EZTF— 1 205N —EBMRICDWTEH

SRS -

B7760

MS-ANAS0009766



~t

(5)

BALTWLANZIZEERY S 5 TR, FEON—EH2 o 3EMIZTHEA

LSS AME0kD, A+ Er—1 20ke ORORPICTEEES 0
BRSNS 3 0 5 x OFRFINESL D MIEEIES 3 1 29580 FA R
ah, HHEEHREI IOTFHRES 1 aBHsoLHEicREINS, X, A5
HAEHE S 0 D THEICIEBEE TAC TR THEA3 2008 EH. HD,
HETENRR 3 2 O M. HUECE > TEFHENS LT 2RI 3 34k
AR EBICTESINTWS, U THARE 3 0 2FE (FTRERE
Y LR, MRS I 1oTHES 1 akb EF~GBL. T8
I ko TR 3 OIS 3 1 WM AR AL TTEL, &5
RTERBRAY-COEEEERT, TRESNESNATNAEZTESTY
B. FLT. MEFEESHEE2ERTI LD, BEREL S 0 HEREEAE3 1
oSREEILIIZIT RLEL. A2 ERAE e ERE NS,

[09010]

WLT. BIN—ER2 00XK&LOTRHE 3 0k a il +FF—1 208%
SHERIC IR (SAR) OFRICHEL TR BATHD, M+FF-1
2OFERAEFACCHEETACLRLD, EFEROFMICYF4 57 —A0%
P —DBBL. Wb, . HEHICEZMEHORPMIE>THEF Y I IS
— OB EHEENEET S, s, B +F3— 1 2 o&BERIcHT 5#HICL
BEMENRINEEZ0THH I 00 FTHCESEATHERLEILEST
BAMAET B BRI 310 k> TRAEHNEIET 5. Bi< LT, Bty
—hDF ¥ T o F—OMENTICEMER OISR LA WEAIC L o TERER D >
PO E BT ENTES,

[0011]

Wl T, LE—REMEYFA Y — L0201 0CEHB LRSS
L=, TOMl., TNFNRS T L—F—~OERBICEEROAT v FERANS
Zkickb, AEEEIAAvFOMLER: > TELETHBZ L TES. ¥
. COEBER, COBROBHELERLIZWEOE ORTES T ZENTE,
FLT. COBEINBEREENLLOCRIAT LREATHS.

{0012}

EHFES5—-BT7T760

MS-ANAS0009767



{6

[ZEEOHR]
ro#EERE. LE--FEFIIEERY S0, A v FOUSEEFELTAS
WF L IBEE AT EE, BIFENEREITEIEICE s TAT v FOBERM
BHUEMEL., &Ko7, AXTEFIY~ADFx 35 —OBEERS v F
OFEHCL>TEHRIZI PR LT Al EMTES T EICRD, BERFOR
EMEECHT Y 525 - OBMECZERINL, B LT, REFT — LS

W aRkE-BIETSE, EICHFARLIYRERTIHETHD.

EHFEE~87760

MS-ANAS0009768



{12) Japanese Unexamined Utility Model application
Publication
(11) Publication No. 5-8B7760
{43) Publication Date: November 26, 1993
{(21) Application No. 4-26276
(22) aApplication Date: April 22, 1992
(71) Applicant: Mitsumi Electric Co., Ltd. B-8-2, Kokuryo-
cho, Chofu-shi, Tokyo
(72} Inventor: Hitoshi FURUEKAWA
101 Highness Viewer, 541 Kotta, Tama-shi Tokyo
Inventor: Yoshihiro HIRAO
3 Somu-so, 2-13-~19, Kokuryo-cho, Chofu-shi, Tokyo

(74) Agent: Patent Attorney, Yoshitaka HAYASHI

(54) [Title of the Invention] PRESSURE-SENSING SWITCH

(57) [Abstract]

[Object] To enable an operator to freely control, for
example, the operation of a character of a video game, when
performing a switching operation.

[Construction] 1In a rubber contact 29 in which a moving
contact 32 is disposed on the bottom surface of a moving
part 30, a conductive portion 33 whose resistance wvaries
with a pressing force 1s attached to the bottom surface of

the moving contact 32.
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[Claim]

[Claim 11 A pressure-sensing switch comprising a rubber
contact in which a moving contact is formed at a bottom
surface of a moving part, wherein a conductive portion whose
resistance changes wlth a pressing force is attached to a
hottom surface of sald moving contacl.

[Brief Description of the Drawings]

[Fig. 1] Fig. 1 is a perspective view illustrating a
contreller for use in a video game, which embodies the
prezent inventlion.

[Fig. 2] Fig. 2 is a longitudinal sectional front view
illustrating the essential portion of the present invention.
[Fig. 3] Fig. 3 is a longitudinal sectional front view
illustrating a conventional type.

[Reference Numerals]

5 substrate

7 fixed contact

29 rubber contact

30 moving part

31 elastic leg portion

32 moving contact

33 conductive portion whose resistance varies with a

pressing force
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[Detailed Description of the Invention]
[0001}
[Industrial Field of the Invention]

The present inventlion relates to a pressure-sensing
switch and, more particularly, to a pressure-sensing switch
in which electrical resistance 1s made variable by changing
the pressure on a moeving part of a rubber contact.

[o002]
[Description of the Related Art]

A conventlonal rubber contact of this type is discussed
below with reference to Fig. 3. Fig. 3 is a sectional view
illustrating the rubber contact. In Fig. 3, an elastic leg
portion 3 obllgquely slopes downward f£from the peripheral
portion of a moving part 2 of a rubber contact 1, and a
horizontal portion 4 which horizontally extends from the
bottom of the elastic leg portion 3 is placed on a substrate
5. At the bottom of the moving part 2, a moving contact 6,
such as conductlve rubber, is formed. When the moving part
2 is not pressed, the bottom surface of the moving contact 6
is positioned above the bottom of the elastic leg portion 3.
By pressing the top surface of the moving part 2 downward,
the moving part 6 is lowered while being resisted by an
elastic urging forece of the elastic leg portion 3 sc as to

connect flxed contacts 7, 7 of a wiring pattern disposed on

the substrate 5.
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[0003]

By stopping the releasing operation on the moving part
2, the moving part 2 is lifted by an elastlc restoring force

of the elastic leg portien 3 so as to disconnect the above-

described contacts.
[0004]
[Problems to be Sclved by the Invention]

According to the aforementloned conventional rubber
contact 1, by pressing the moving part 2, the moving contact
6, which 1is a conductilve portion, disposed on the bottom
surface of the moving part 2 connects the fixed contacts 7,
7 of the wiring pattern disposed on the substrate 5. Then,
‘by discontinuing the pressing operation, the above-described
electrical connection is released. Thus, the rubber contact
1 merely effects an electrical on/off operation, and does
not enable the operator to freely control, for example, the
operation of a character in a video game.

{ooo0s]

Accordingly, thera is a technical problem to be selved,
so that the operator i1s able to freely control, for example,
the operation of a character in a video game by operating
the switch. It 1s an object of the present invention to
solve the above-described problem.

[0006]

[{Means for Solving the Problems]
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In order to achieve the above object, according to the
present invention, there is provided a pressure-sensing
switch comprising & rubber contact in which a moving contact
is formed at a bhottom surface of a moving part, whereln a
conductive portion whose resistance changes with a pressing
force is attached to a bottom surface of the moving contact.
[0007]

[Operation]

In the present invention, a conductive portion whose
electrical resistance changes wlth a pressing force is fixed
on the bottom surface of the moving contact, which is also a
conductive portion, formed on the bottom surface of the
moving part. Accordingly, when using the switch of the
present inventlon as, for example, a controller of a video
game, when the operator presses the moving part of the
switch, the electrical resistance of the conductive portion
fixed on the bottom surface of the moving contact changes
according to the degree of the pressing force, thereby
changing a signal from the controller. This enables the
operator to freely contrel the operation of the character of
the wvideo game.

[o008]
[Embodiment]
An embodiment of the present invention 1s described in

detail below with reference to Figs. 1 and 2. While
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describing the present invention, the construction of the
related art is simultaneously discussed, and counterpart
components are designated with like reference numerals. Fig.
1 illustrates a controller 10, which is connected to a wvideco
game machine (not shown) via a cable 1l. A cross key 12
positioned at the upper left portion of the controller 10 is
used for vertically and horizontally moving characters on
the screen. Reference numerals 1% and 20 shown at the right
portion indicate trigger keys.

[0009]
Fig. 2 is a longltudinal sectional front view

illustrating a rubber contact 29 of the cross key 12
provided for the contreller 10. Although in this embodiment
the rubber contact of the cross key 12 1s discussed, the
pregent invention is not restricted to this. A&s discussed
in the descriptilon of the related art, the rubber contact 29
is formed of an elastic rubber material, and a moving part
30 is disposed at the central portion of each section of the
cross key 12. An elastic leg portion 31 slopes abliiguely
downward from the peripheral middle portion of each moving
part 30, and a bottom surface 31a of the elastic leg portion
31 is placed on the top surface of the substrate 5. A
moving contact 32, which is formed of conductive rubber, is
disposed at the bottom end of each moving part 30, and a

conductive portion 33 whose resistance varles with pressure
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igs attached to the bottom end surface of the moving contact
32 by printing or integral molding. When the moving part 30
is not pressed (when the pressing operation is not
performed), the conductive portion 33 is positioned above
the bottom end surface 3la of the elastic leg portion 31.
By performing the pressing operation, the moving part 30 is
lowered while being resisted by an elastic urging force of
the elastic leg portlon 31 so that it 1s electrically
connected to the fixed contacts 7, 7 of a wiring pattern
disposed on the substrate 5. By dilscontinuing the pressing
operation, the moving part 30 is lifted by an elastic
restoring force of the elastic leg portion 31, thereby
releasing the above-described electrical connection.
{o010]

The moving part 30 of the rubber contact 29 is provided
at the bottom of the pressing portion (indicated by A}
provided for each forward end of the cross key 12. By
pressing the pressing portion of the cross key 12 with a
fingertip, the character of the video game is moved in the
direction corresponding to the pressed portion, and the
speed of the character's movement changes according to the
magnitude of the pressing force applied by a fingertip.
That is, the pressing force applied by the fingertip on each
pressing portion of the cross key 12 changes the electrical

regsistance through the conductive portion 33, whose
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resistance changes according to the pressing force, fixed on
the bottom surface of the moving part 30 of the rubber
contact 29. Thus, the operation of the character of the
video game can be freely controlled by the pressing force
applied by the fingertip of the operator.

[0011]

In the foregoing embodiment, the present invention is
used in the controller 10 of a video game. However, the
switch of the present invention may be used for a resistor
of a multi-vibrator so as to change the frequency by the
pressing force on the switch. It should be noted that
various modifications may be made to the present invention
within the spirit of the invention, and the present
invention encompasses such modifications.

{0012]
[Advantages]

As is seen from the detailed description of the above-
described embodliment, the present invention offers the
following enormous advantages. In performing the swltching
operation by pressing the moving part of the switch, the
electrical resistance of the switch varies by changing the
pressing force. This makes it possible tc freely control,
for example, the operation of a character of a video game,
by the pressing force on the switch, and thus, the

operator's intention can be directly reflected on the

MS-ANASQ0009776



operation of the character. Hence, according to the present

invention, the entertaining characteristics of, for example,

the video game can be considerably increased.
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